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2.1.1 I@5) QQa4QJ 
G+ƞľjlu<ȗĚUȆ˃*Q Ǟ͍Ǵ6Ǭî:fpţÞ'R
/<=͌1955 ż:Ǻ¯ˍôĖƆƪ7̚Ƕ˚ô65Q͍-<Ə͌1960 żµ:


















ȅ<Ʀ̡<̄'=͌ǞǴȉȴɋȅë̓:95͌1993 ż:hlȅ< 1 ¥

























































































































Ĵ 2.2 [^p^27ow[\XZhZc2 
 
 




Ʃŀ¥Ƕȁȶ<˗ǿ= 25 ż·÷:řǝ'R/K<65Q[Totsuka 
1990]͌ȁȶ<˗ǿʏǼ[Umezawa 2000]7Ȝ˲*Q7͌ȅɑƜ̄:Ʀ̡(
/7=͌80 żµO 2000 żG6<99k- 20 ż̤͌%RO<̓ĺ=ň
!ŅT2597˅k͍ 
(( c͌[xhl<ɗĿ:kP˾żƜ̄:%<̓ĺŮRk7(





















                                            
 


































































{l~wy7(5ĉ˗Ęʪ7̀D5Q[Umezawa 2004, 2007]͍ 
Zp{sw<ǧē:¼ ƞ͌ľjluȨɌ'RQʂĳ=G*G*ƺ
ň(5Q͍-R:¼ I͌Thl:KŅăɖɊ(5Q͍£ɑə:ȧɜ

























ˆɿȎɮŒë̚<˙ǘǖ<j\X 1͌996żO 2002ż<̤6͌ʅĶȜ 4ë
< 1 6͌ßÂ< 10%U į25Q%7i͌IT ë̚<ǕĩǖĶàɭɷňŒ












**JOR/͍2013 ż 6 ǭ:=͌ƞľéɈǆ̇Ȏȇ<ɻǰ¥ǰˆɐU
# S͌EC=Ưʶ̸Ǜ7ƞľñȨɌ<'O9Q“Ɓă:Šƙ*Q/J Ġ͌ɯUo






































Ĵ 2.4 ʿɴP<Àʟ4# 
 
2.2.2 kb1DInv 
 ow[\X̣ɖ:95̣͌ ɖǰ̤<ƃ̡ f͌lw˨̌98<ĭ́ȸ̿ɖ





















ǜ6 Ĵ͌ 2.5:ɪ* IPA<˗ǿ:kQ7 ͌k\cwűɱʿɴP<ÅƦ


































UɌ/ʿɴPǬK“ʆƁ79Q%7ɤOR5Q [Tsunoda 2005b] 




























































































































































































Ĵ 2.7 ITSS<bX~lÇ 
 
Ň!< IT ̥̆<»ɫ9VO<Ɗ6 ITSS UñɌ(59P͌Ň!=͌ɫ
















































































[\XȅɑßÂ:725=¡˪(5Q[MEXT 2012] ͍IT°ǵɘǫ 20132<
˗ǿ6=͌Ǜ(lbɅƒ<ƗʾƝ=Ɉ˄(5QK<<ř̮<ʵþU˧%






















































İ*Q7ʤORQ ƍ͍O= Ǟ͌Ǵ:9#Q OJT=͌ˆ ɐə9ʨƦ7kP
K͌ʎͅ<ʒƮ:* +͌ʍʜə9ʨƦ:9259elŇ7ĭ́Ǉ

















































Jung =͌°<ɊUťżǰƦ°÷ǰ¥żǰʣżǰ2< 4 3<Ǧǰ







ğȈ: ͌¥żǰ<čȎ2ÙD/ɧɵ: L͌evinson5Q L͍evinson=͌
ɏƝ<Ŀĝ͌40Ȗ&SO°Ɋć[<̌Ȱǰ2ōGQ7(͌ȔŹ9Ʀ°ɏ
Ő<ʈ 80%¥ż<čȎ2UÂͅ*Q7(5Q[Levinson 1978]͍ 























Ĵ 2.9 bXƘġ<ƊƦnl 
 
IT ]kzX<bXɧɵ:̐(/ɧɵǽʍe:35͌˵=͌




































































Ķlb˗ǿ27(5 2002 żOțż WEB 6řǝ(5QK<65Q
[iSRF2012]͍ 
















Ɖɧɵ6=͌iSRF<ĉùUƒ5͌2008żO 2010ż<ɻ 7įOɻ 9į























































ʸ 2.4 ITSS˗ǿ ż͈&7<įɽ°ǖëŶ 
 
 
ż͈ëŶ6=͌ʸ 2.4:kQ7 31Ȗ~35ȖǬKŇ!Ĝ˗ǿż6ʈ 20%ƈ






I͍ITSS <lbŘʡ6= ͌ŘɱƁ65R[ɂù6êǹQ2U 2͌



















ʸ 2.6:kQ7͌ʧɲßÂ6ʎͅżǖ 3ż·  27.6%6ǬKŇ!͌5ż·
 10żǲȲ 26.1%7 2ɔɜ:Ň͍3GP 3ż· 5żǲȲ<pZd
6ÃO<ʧɲŅǪ<ïǚʵTRQ7ǆŞ'RQ ͍ɦ<:Kż27
TRQk: 3ż<ʎͅ?73<ʁɜ7925Q<6=ȹ0S͍
ǜ6 1͌5ż·<ʎͅ°ǖUʿQ7k\cw{kw 15ż· 20
żǲȲ6 12.1% 2͌0ż·K 12.0%7Ň̡͍!ʎͅU̙;͌-<̡ż<ʎͅ
UƗʾ7'RQʧɲ7ʤORQ͍ 
ʎͅżǖ7ʧɲ<̥ËUȜ˲*Q/J͌Ĵ 2.10 :k\cw{k











Ĵ 2.11 k\cw{kw·ņ<ʧɲʎͅżǖ 
 
Ȑ:͌ʸ 2.7 ē]Ĵ 2.12 :ʧɲð< 3 żǲȲ<ż͈ëŶUˊ˳*Q͍ʎͅ


































Ĵ 2.13 ʧɲ7ż͈ȇƦ 
 









ʸ 2.8 ʧɲ<ʎͅżǖ7ż͈(ßÂ) 
 
 








ʸ 2.10 ʧɲ<ʎͅżǖ7ż͈(nl) 
 
 








ʸ 2.12 ʧɲ<ʎͅżǖ7ż͈(ITXbucw) 
 
 






ʸ 2.14 ʧɲ<ʎͅżǖ7ż͈(ITljlw) 
 
 







ʸ 2.16 ʧɲ<ʎͅżǖ7ż͈(ow[\Xvsw) 
 
 







ʸ 2.18 ʧɲ<ʎͅżǖ7ż͈(]vej) 
 
 























































































































































































































































 2765( 2765) 2765 ɖƢ Ô
Ěɐ °ȷ ƥɳĚɐ DļƸ(DÀʇ(
 ĭƫĚɐ °ȷ °ȷǳLĭƫĚɐ DăȇʡŚ(
  ÀĚ °ȷ ŀJĚMñ5dgL,^P D/ŞPƠ(
   ŀ ¸MơƮÀPŀ Dřǧ(
   Ě ¸MơƮÀPĚ DĽɺ(
  ȞȪ ȞȪjȿ=ĚȄ DɳǥǸ(Dʳʱʲ(
  İĳ °ȷ ĮĚÈĹPİĚjȿ=^P Dm~m(D¿ɼ(
   Į ĮPĚù DơƮ(
 ÆĚɐ °ȷ  ÆĚɐʥ´ňɐ D@g(DTT(






















































































  ÿƛɐ ƛMƔȤ;eĚɐjůƂ DÝ(Dʵʶ(







































  {ĸ®ʦ¨ ĢɕȖP{ĸāɐ DƔ=f(
  {ĸ®ʦ¨ ĢɕȖP|ĸāɐ DÛ>f(




















































  ħǉ®Ƚ  D½U(Dě0U(
  ¦ĸ  D+e(DLe(









 ʓȴȊ tĸ  Dʢeʣ3f(
  °ǉ  D+6f(D/.f(





  ¾ǉ®{Ƚ  D,B=(DC=(
  ¾ǉ®Ƚ  Dɮy(
  ¾ǉ®¦Ƚ  Dȝif(Dòf(
  ¾ǉ®¦ȽǞǈ  Dʢ/ɗ[ʣL9f(
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2765
 2765( 2765) 2765 ɖƢ Ô
  ¾ǉ®«Ƚpʔ×  Dȡ-(
  ¾ǉ®«ȽÙʔ×  DĘ-(
 Ɣŕ °ǉ ŅƷƝǒI,-ÿāɐ D9?f(D;]f(
































 Ɣŕ ůŊɐ®mpsǉ ŅƷƝǒI,-ÿāɐ DʢʝXʣB,(



















 2765( 2765) 2765 ɖƢ Ô











 ƔȤÿɐ  D0d(D0dMQ(
 Øÿɐ  DT@(D9.(
 úÿɐ  D1ed(D0^(
 ¶Ȋÿɐ  DJ(DBe(


























































 Ǟǈ® ĝňPÿāɐDN(PǓǦĲ DN(







ɍĖ °ȷ È³PñʜÈĹPɍĖ DB(Dʯ(D*(
 m¨l ȹɕPm¨l Dʰ(Dʴ(
 Ēǚ Ēǚ Dʧ(Dʧ(
 ɗǚ ɗǚ Dʥ(Dʥ(
 ȉǲ èɈPȉǲƝŃ D(
 Ǝūʆ  Dʢ(D)(
















mn wwwcccs !! 2121 == ũ	 )
 
TgQʥƝ s 1 n ÝPƝŃ nccc ,,, 21 ! 0dǀƂ9gfƝŃȖó nccc !21 J;e
ȿ9ge/eʥƧMʥƝ sQmÝPɕ mwww ,,, 21 ! 0dLfɕȖó mwww !21 J
;eȿ9ge,fTJjȁ;e,fʧn ÝPƝŃȖó0dǟȊMĎeð?fË
žPʃ9PɻñƝŃȖóQʥ )1(1 njiccc jii ≤≤≤+ ! Iȁ=TJ1I2fʧ9d
MʥɕȖó mwww !21 Qʥ@gdPɻñƝŃȖóP·0d m ÝjĎeð;eė
ɕ )1( miwi ≤≤ J;eŏŷG5ʥ@gdj mwww !21 PʗM¶XB^PI+fʧ 
TTIʥɻñƝŃȖóJɕJPŏŷG5PƠǒMQʥ2 FP÷ȗ1+fʧȍ 1
P÷ȗQʥėɕ iw MŏŷG5dgB@gAgPɻñƝŃȖójɕȖó
mwww !21 PʗMíTȫ2Ƙ.BJ2ʥåPƝŃȖó nccc !21 MLbe,L5g
















































































































































ȿ 3.3 ɁĘĚɐPŏɠĤɐ 
Level1 Level2 Level3 Level4 áȯ 










































Level1 Level2 Level3 Level4 áȯ 



















Ĭ 3.7 ƫěx¦JǛěx¦PÔ 
 
 «¯wñƳIQʥĬ 3.7(a)Pʈɵźjȿ 3.4(a)Pc-M 1,0Iȁ=¯
ůũjǦ,fP1°ȷǳI+fʧĬ 3.7 (a)Qƫěx¦I+fPIʥʓŏȄ
I+fʧǛěx¦Ĭ 3.7(b)Qʥȿ 3.4(b)Pc-M¯Iȿ=TJ1I2fʧ
















ȿ 3.4 ʍƔȽó 
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 3
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 ʍƔ=fʕǚʇPɭPŋŦPŠıßM+Bfʧėʕǚ i M/5fw¦¯Ø
ƛ Ci QÈ³Pc-Mňȭ9gf [Saramaki 2007]ʧɭPʃ9Q=Xe  1  
(|e|=1)I+eʥʕǚ i Pǆƛj deg (i ), ʍƔ=fʕǚȬj adj (i ) J=fʧ !! = !!"#!(!)(!"# ! !!) !!"!,!∈!"#(!) ũ	 )( 
x¦èÑPw¦¯ØƛQ@PŠıß 










®ǆƛ·ŵźʢdegree centralityʣ[Freeman 1979] 
ǆƛ·ŵźJQʥ¯1^F§¬wPƛMcbe·ŵźjɏÖ;B^Pʧ 
ƫěx¦PĶĘQʥʈØ1ðe,3P0ʥçbe3fP01Ąõ9gfʧÔ
.RʥDA Q B MÿɊj=f(J,-ʈØj A B Iȿ=Jʥǻć1ðe,3
ƛ1 A PʎĪìIPɾɃźjȿ=PIʥ§¬wPðfƛʢðǆƛ outdegreeʣ












®ŁÂ·ŵźʢbetweenness centralityʣ[Freeman 1977] 
+f¯1ÄP 2F¯jFL4ƩǽPȟɩ²M,fȅŦMceʥ·ŵź
jɏÖ;B^PʧŁÂ·ŵź CBċT@gjǃǗĂ;B C’ BQ 
 !! !! = !!"(!!)!!"!!! ũ	 ) 
!′! !! = !!!(!!)(!!!)(!!!)ũ	 ) 
Iµ.dgfʧ!!"Q ¯ j J¯ k PƩǽȟɩPƛʥ!!"(!!)Q@P-a
ȟɩ²M¯ ijĞy^PPƛʢiAj, kʣʥ! Qx¦MĞZgf¯PȦ
ƛI+f 
 




9gfʧǃǗĂ9gBɯƔ·ŵźJQƩŒß 0ʥƩ ļß 1MLfc-Mßjɘ
Ɯ;B^PI+fʧŁÂ·ŵź CCċT@gjǃǗĂ;B CC’Q !! !! = !!(!!,!!)!!!! ũ	 ), 
!′! !! = !!!!(!!,!!)!!!! ũ	 )- 
 82 
Iµ.dgfʧg Qx¦MĞZgf¯PȦƛʥd(!! ,!!)Q ¯ i 0d


























































 ĦíśĖŠ×NPYgǂwǅĖŠ GPǃ#ƀ;9bqOCH[' 
"ƙĥ<ƀǆĖŠ GP )zÓĐêǅÆĔżĺǅśţ,×Mt`P
»SnktNlr<Ċ48ī#
8ǆĖŠ GP ) 2003 é'














































Ƃ 4.1 ą9KP[ƆÂ(ĬƆ 
EYLntº  
 KP[ƆÂº  Ÿ  
A.bqOCH[ƌŐ ǁ   A'bqOCH[ÛŴ  
A1 ƈİ bqImgƀđǂKLOCǃǅæđ 
A2 KP[ ~ťǅ¯(¥) 






B1 NPYgïü  
B2 ƴƨŌÌ ıÁ,OS,f\oBC? ţ 
B3 ŏbqImgƋƕ  
B4 ¾ƠƆĸpco(ǉǈƹŕ) Ňøĵ(Ɔĸpco 
C.bqRPƆĸ  
C1 ƲœbqRPƆĸpco(3ƹŕ) įŁbqRP$(çŒ&% 
C2 (bqRPnPHpco ƽÜ$(ƴƨøsÔū&% 
D.ďč¤(nPHƢĿa>HTt) 
D1 
Project Management Office (
ƴypco 
 
D2 ďčNPYgŏĝŅ(ǎƹŕ)  
E.Ûĕ¤  
E1 TPH ŦŋǅƏƌţ(TPH$Ŧŋ¿đţ 







Ƃ 4.2 ąŻ¨(ĬƆ 
F. (Û¬Ż¨ǐPGo  




































































 ûÚ48Ƭ¸ø¢ÚNPYg(ĬƆ<Ä 4.2'Ś4ǆÛŴZtT DB(a) ') 



































































Ƃ 4.3 ÛŴZtT(ZtTƹŕ 
No ƹŕ    
a1 bqOCH[KP[ÛŴ/ƌŐĶŉ(%) 108 
a2 ĆîŹÿä Ţ 1ƲœƮ 
a3 ĆîŹķº ŤĽ Òƭ 
a4 Ŧŋ  
a5 Əƌ  
a6 ƄƧ  
 
Ĳ'ǅÄ 4.2(Û¬Ż¨sPGoZtT(b)$"£ŏZtT' "















Ƃ 	 	 Û¬Ż¨sPGo(ZtTƹŕ





 Ĳ'ǅÄ 4.2(ZtTģbqImg(c)²+ġ§îŘƚZtT(d)' "
Ɨė48ǆ/ǅZtTģbqImg(c)'¨48ZtT$"ǅƂ 4.3²
+Ƃ 4.4'ŚZtT<ĆîŹÿä(Ƃ 4.3( a2,Ƃ 4.4( b1)²+ĆîŹķº
(Ƃ4.3(a3,Ƃ4.4(b2)<Gt$"ű¸ǅƂ4.5'Ś4ZtT<þǆ 
  
Ƃ 4.5 ZtTģbqImg(¨ZtTƹŕ 
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subtreeRaising ¦Ú<ƀ$.Ʈğ(ā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 2bqOCH['ƴ"ǅTPHúÊ(Ä
4.2( e1)$ĆîŹúÊ(Ä 4.2( e2)<´óǅƂ 4.5( c2,c3,c4 ²+ c5$¹
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Ƃ 4.7 ƼÁ(ŪëúÊ 
Total Number of Instances 35 
Correctly Classified Instances 32 (91.43%ǃ 
Incorrectly Classified Instances 3 (8.57%) 
Mean absolute error 
èÇųàƖç 
0.1485 
Root mean squared error 0.2724 
 
Ƃ 4.7 (Ʀ7ǅƼÁ<8('Þy 35 ZtT(ǅ91.43%'


































































 2.3.3 ǰ?Ǒi8@'tǹIT ndšŭcǹĪõjnbĽµCħƯBĆ
ÓƧÏ[ŊƅÕǹ°ƕÕ08Ķš?#tǹ11 bƦƊ)Ąƣ/Y>$uǺO8ǹ
d]nwb´@0>ǹâƦƊbǥ¸ĩ)Ɔ/Y>$u. 
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c ƃƋ ǷResearchǸ+ǣŻ”(Develop)@BuǺ 
 ƪǁ?cĞćƼ+åƼ@BuSb)ǹåƼ+åƼ?ƭŴ/YuůǺ´&dǹ
 Environmental technology” c ǹ Ŷ ÷ ”(Environment)+  Ĳ
Ƭ”(technology)@BuǺ 
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YTY?Ìŷ0>$uƮãåƼ CN4,CN5 )ÄǔbåƼ N6 )çOY>'tǹ
.Ys[¦0>ǖƛ/Y>$uǺ 
 .Ysbǖƛǥ¸(sǹD1@ D2cÅćżCǏ$ŅŌ?#tǹŢ$? D2@
D3bÅć)Ǐ+ǹD3@c D4ǹDǽ)ǱCǏ$ǥǖĩ[S<.@)Z(uǺ 
 Graph bâ|ybǖƛǥ¸bĜ/[|ybǏ/@0>ƭŴ2um]




C<$>ǹ|y nibĘš) pi?#u@2uǺ|y ibŢnvu?bƈÒ
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 ∆!!= !!"!! !, ! !!" +!!!!!!! !! !, ! !!"!!!!!!!  …...(ę 5.1) 
!!" = −!!" = !!!!!!!!!!  …...(ę 5.2) !! !, ! = !! !! − !!  …...(ę 5.3) !! !, ! = !! (!"#!(!!)!!)(!"# !! !!)!!!!!  …...(ę 5.4) 
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%96$	 -	 86.31	 85.34	 44.20	 89.89	 89.12	 111.19	 41.79	
.59"48	
$0"35$+	
86.31	 -	 117.24	 73.36	 90.17	 76.76	 77.31	 80.76	
 $0"35$+	 85.34	 117.24	 -	 99.53	 56.80	 76.99	 84.69	 82.06	
&-+	
*/7(.28+	
44.20	 73.36	 99.53	 -	 52.00	 44.95	 45.96	 36.25	
 9)+	 89.89	 90.17	 56.80	 52.00	 -	 52.76	 57.04	 99.76	
 8!6'8+	 89.12	 76.76	 76.99	 44.95	 52.76	 -	 59.34	 67.02	
19)8	 111.19	 77.31	 84.69	 45.96	 57.04	 59.34	 -	 40.67	
.7#+	
1,#28+	























ï 5.5 hj_ǊǬ@euyǊǬbŧǌ 
 
ï 5.5 (1)b ]glnlnx?cǹƄƝ)Ã>ŞaĔƫC
B;>'tǹ§bƦƊ@bǊǬǥ¸cǹhj_Ǵ­ė@euyǊǬ@
(3) ITスペシャリスト
(5) マーケティング (8) プロジェクトマネージメント
(1) アプリケーションスペシャリスト
(6) セールス (7) コンサルタント
(4) ITアーキテクト(2) ソフトウェアデベロップメント
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5.3.2 &!; 	 
 ÍǑb]gxwr[ÀCǹ¨ bİǱ?ĆÓƧÏuCǹ¤œ[u
f08Ǻ 
¨?c±ĭ2uf[ GǹØǁ X[ƭ2|y[|y X@ƭ2 
1 uf08$¤œ U[ǜĴ0ǹGCǹSb¤œ[ƭ2|y U[±ĭ
2u 
2 ǜĴ08¤œbnd ACĉ2u) 1¨böãǹ¨[Ćň 
2.1 nd AC³ZY>$uƮãåƼ Ac[ĵÇ 
2.2 GC|y Ac)çOY>$BIYd|y Ac[±ĭ2uǺ 
2.3 ƮãåƼ Ac[şĭ2uåƼ An[ĵÇ2uǺ 
2.3.1 GC|y An)çOY>$BIYd|y Ac±ĭ0ǹ|y
Ac@|y AnbǤCbum(Ac,An)[±ĭ2uǺ 
2.4 bumǷU,AcǸ[±ĭ0ǹbumǷU,AcǸb weightº[]gx
?b¤œ Ubnd ACĉ2ubºC 1[Ð&8º@2uǺ 
3 ǻ[ÃndƠtǐ2 
4 ƹ?Çŕ8f[ ForceAtras2 Layout?ÆǞơ2uǺ 
 
 .bƛŗb´[ï 5.6ǹï 5.7CƆ2Ǻ.bï?cǹƲǀ0T2$U%Cǹb
umb weight)Ƕ$SbMAƝ[ÿ+ǹǈ+0>$uǺ 
O8ǹï 5.6ǹï 5.7?uf08¤œbĎĩ[ƭ 5.6CƆ2Ǻ 
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                              À¼[IPA 2012b] 
Õ 6.5 hqtƂĵŉnhvn± 
 
 
                              À¼[IPA 2012b] 




                              À¼[IPA 2012b] 
Õ 6.7 q}ip/wv/rsyŉnhvn± 
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